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I. INTRODUCTION

The information presented in this report consists of surface pressures
measured on an actual high thrust rocket during motor firings. The rocket
was mounted on top of a sled and tested over the velocity range of 0.8<Mw<
1.6 at the Holloman Air Force Base High Speed Test Track Facility. A typical
photograph of the test article and the sled are shown in Figure 1. A sketch
showing major dimensions 1is presented in Figure 2. The intent of this report
is to make available a complete collection of data obtained in a series of
tests to study the aerodynamic influences of a large underexpanded plume. A
discussion of the test findings are published in technical report RD-80-8,
entitled "Investion of Plume Induced Separation at Supersonic Velocities".

It is pointed out in that report that portions of the data contained herein
are subject to interpretation. This arises because the data is influenced
by sled generated disturbances. The cited report describes the extent of
involvement and treats that portion of the data that is least affected. It
is felt that the other portions cf the data contain a measure of useful
information, such as relative responses for different cases to a given para-
meter or levels indicating onset or relief of plume influence.

The data is presented to show that the test was conducted in two phases.
The first attempt to obtain the desired information is denoted as Run numbers
SF-"B'""N. This indicated that a 6-inch diameter test rocket was fired during
each run. Orifice locations for this series are shown in Figure 3 and test
results are presented in Appendices A through E. Runs designated as 5F-"F'y
were completed after modifying the tests hardware to produce a 7-inch diameter
motor. The orifice placement for this series is shown in Figure 4, and test
results are presented in Appendices F through J.

After completion of the "B" series of runs, an evaluation of the data
indicated that the presence of the sled influenced the flow quality over the
test article to some extent until the sled exceeded M=1,5. In an attempt to
obtain interference free data at lower Mach numbers, the sled and test
article were modified. The missile support pylon was lengthened to position
the test article more forward and higher than its original position. The
rocket diameter was increased from 6 to 7 inches to provide space to inclose
pressure lead lines, which had been routed along the =>*rrior, within the test
article envelope. The splitter plate on top of the -..J wrs modified by
extending and sweeping the leading edge. Additional y, pT.tes were afixed
to the sides in an attempt to entrain air flow beneath inis plate.

After these alterations the "F" series runs were conducted. An examina-
tion of the results indicate that, generally, the data obtained above M=1l.4
is free of unwanted flow disturbances.

Test results presented in Appendices A through J contain tabulated data
to show surface pressures in ratio to ambient pressures, a velocity profile
of each run, and a thrust history. It also contains typical surface pressures
recorded at and near photographs obtained with syncroballistic cameras to
show the plume shapes at various free stream Mach numbers and thrust levels.
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X —————

$=0°

diameter (d) = 6.0 in.

PRESSURE NO. X/d ¢
P 0.20 0°
P, 0.97
P, 1.24
P, 1.79
Py 0.73
Pe 90°
P, 180°
Py v 270°
Py 3.0 0°
Py 2.56 0°
Py 0.60 0°.
Py 0 BASE PRESSURE
P MOTOR CHAMBER PRESSURH

Figure 3. Pressure Orifice locations ("B" series).
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diameter (d) = 7.0 in.

F ,1'@\ 'R

Pressure No. X/d %
P1 0.01
P2 0.30
P3 0.56
PA 0.85
PS 1.12
P . 1.40
P7 0.18
P8 0.09
Py 2.30
P10 0.10 180°
Fi1 0.85
P12 1.40
Pla 2.30
Pc Motor Chamber Pressure

Figure 4. Pressure orifice lacations ("F" series).
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APPENDIX A

Run No. 5F-B2
Run Date: 14 May 1976
Configuration: 6 inch body
Angle of attack = 0
no fins
Motor Firing: 2.26 - 3.26 seconds
Remarks:
Test proved structural integrity of sled and suitability of instrumenta-
tion. This run also afforded drag information which allowed better trajectory
prediction for the following runs. Motor firing was from Mach nmo. 1.25 to

1.65 and produced thrust coefficient variations from 15 to 40.

Test article was subjected to 20 g's accleration during boost to
maximum velocity of 1856 fps by 7 NIKE motors.

A high response tranducer was used to measure P data. Inexact

temperature compensation of this device allowed responses which rendered
this data invalid.
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RUN NO. FS-B 2. PUH DATE & MAY 1976 PRESSURE ERTIO -

-

10
-
¢
T
I
m
o
-
by

TIME MACH THRUST PC-FA CT PE-FA F1-PH

DT S N 5] 1.38 3,90 0.95 .36 8,32 a,
1.24 B.642 3 ¥.549 .98 .95 B.97 8,32 i,
1.28 8&.662 3 .34 .88 .94 B.97 D.23 .
1.3 9.873 5] 1.29 9.89 9.95 B, 37 B.32 a.
1.32 8,683 5 B.28 n.98 3,35 a.97 &, 3% a,
1.34 8.6%4 ] 1.14 8.09 .95 B.37 B, 33 a,
1.36 4,7@S 9 .58 a.00 (.96 B.97 B, 3% 3.
1.38 8,718 9 B.59 9. a9 .95 .39 e b A,
1.48 @.726 @ 8.5% 5,99 0,38 9,97 8,25 .
1.42 @.737 @ 1.20 5. 99 i,9% a,a7 B, o,
1.44 Q,747 a B8.7e B, 00 i1. 94 B,o7 (5 a.
1.46 @.7%583 5] 9.55 8,89 i, 94 AT T a,
1.948 @,789 ) ~9.93 .09 i1, 94 a,97 (< B a.
1.5¢ Q,.779 E -8,.71 g, 29 i, 92 8,97 3,33 3
1.52 9.7 8 0. 35 5. 99 .95 n,37 1.50 3
1.5¢4 8,201 a A, &, aa .93 B.97 1.4: a
1.56 8.3114 5] 1.33 G.89 3,932 8,96 1,33 3
1.58 A.323 %] B, a7 g, 88 {1, 3% 5,97 1,32 &
1.6 9.23%4 5] 1.13 8,06 @33 8.37 1.0 i
1.52  1.344 5] A.2% .89 .39 @, 37 1.33 a
1.84 1B.3%4 5] 1.2 @, 88 0,389 9,97 1.85 34
1.86 9,385 5] 1.25 B.06 1,89 B,37 1,24 o
1.62 8,375 a q. 72 d.99 .32 6. 38 1.45% 3
1.79  B.357 a B, 5% 9,89 i1, 89 .96 1,94 &,
1.72 B.3%38 A 3, Sd &, 20 i, 84 1 1.82% 3.

T4 8B,388 5] 9.5a8 4, aa t1, 3& q.96 1. a8 3.

NO.TE B.919 5] 3. 52 L .83 1 1.4a7 a.
1.78 8.3:28 ) 1.22 &, 8d .39 3,37 1,92 5]
1.28 2.341 5] -9, 12 8,04 B.77 Q.97 t.1! )
1.82 9.35z2 a a, 3z B, 0 n.72 8,37 1.1: i3
1.84 @,382 a .3 8. 98 .73 8.9 1.14 a
1.36 9.973 9 1,324 9.00 i1. 76 8,97 1,15 g
1.33 9,934 B ~3.13 3.9 .72 8.37 1.8 A.5%
1.29 @,9395 a B.S4 3.09 1.7 a,37 1,26 o, 2%
1.92 1.946 9 #.52 8,88 .69 2.27 1,28 I e
1.94 1,817 5] B.54 Q.99 0,79 B985 1.25 8,38
1.96 1.825 ] a,57 5.9a .75 9,27 1.2% 0, 3
1.93 1.834 5] g.83 §.08 ih,74 [ 1.23 no, B2
2,838 1.44¢€ ] B.2z: .89 B. 78 8,97 1.3 B, 92
2.2 1.85%% 9 @, 29 f1, 849 1,73 5,37 1.24 o, 30
2.64 1.47a %] a.73 3.89 i, 79 B.37 1.2 D, 24
2.86 1.831 %) 1.58 2.88 0,78 R.97 1.3% 3,37
2.92 1.832 £ 1,02 o, 00 1,38 B, 37 1.42 8.5
2.18 1.1a3 ] 8,39 #.9a 0,51 8,97 1. 3,38
z.12 t.1l3 a Bl .08 S e 8,37 1. 8,97
2.14  1.125 ] B.87 9.00 i, 38 8,37 1. Q93
2,16 1.136 a R,.ES 8.39 5. 24 B, 37 1. g, 29
2.13 1.14€ 5] 3,548 a,aa a.38e a,37 1. 1. 80
2.2 1.157 5] .33 B, a8 .38 093 1. Pl
2,22 1.158 %) -B. 28 9,08 SR B.27 1. P =
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RUN NO. FS-& 2 RUN DATE gg‘MHT 1975 PRESSURE RATIOD

TIME HWACH THRUST PLoFH FL1-PH F%5-FR Fz-FR F2 PF F4.F6
24 9,642 5] .96 B.32 0.97 . 8,97 B.494 9,38
24 B,842 a 8,97 B.92 9.37 8,97 .94 9.%7

1.28 9,882 B 8.37 3.33 6.97 .8.97 3.94 0,37

1.28 8.673 5] 8. 37 8,92 0.37 @.97 g.24 @, 37

1.32 8.683 8 8. 37 .35 8.97 @, 97 a, 34 3. 38

1.34 98.894 8 8,97 8.93 .96 0,97 .93 9,37

1.36 B.789 %] 3.37 B8.95 1,96 8,97 8.2 B.97

1.33 8,716 a 73,39 8.95 .96 8,96 g.93 g, 37

1.48 B.7E8 B 3,57 8,76 t, 96 g.9% g.93 g.=27

1.42 8,737 B .27 2.6 .96 B3.37 A, 95 §.33

1.44 8,747 5] 9,37 3,33 H,.9% a,37 R.53 @, a7

1.46 8,792 ) 8,37 8,33 0, ¢ B.37 g.32 BT

1.45 8,769 a B.37 8,98 0,96 3,98 B.3z @37

1.58 8,773 ] 8,97 .33 8,96 3,98 3,32 B30

1.5z 8,799 & 8.97 1.88 i, 95 B. %8 B, %z @, 37

1.54 9.381 ) @37 1,81 8,96 B, 95 8.3 3.9

1.5 A.311 ] .35 1.848 §4.95 8,98 8.7t £.98

1.93 9.323 5] a.37 1.82 .93 3,99 g, 2 8,37

1,68 8,334 5} .97 1.83 0.95 @,995 3. 39 a, 38

1.82 9,344 a .37 1.83 .24 .34 9 4.99

1.64 80,554 B .37 1,85 .94 @,37 @ T, 29

1.66 8,865 8 .37 1.84 $1.94 3,24 . 3,359

1.88 8.378 2 B.%6 1.895 S @.33 @ @, 34

1.7 8,337 5 3. 2e 1,84 B.33 3,32 5 .34

1.72 8,838 a 3.3 1,45 i, 92 8,92 A P

1.74 8,983 5] 3.3 1.96 #.91 g, 91 4,25 2053

1,76 A.Nn9 A 3. 36 1.87 .91 a,38a 3 A, 3z

LTE B.3ze 5} 8,37 1,99 0,38 .37 R 3.27%

1.2 B.%4] a @, 37 1.11 .83 a.89 A, A, 52

1.52 9.9%2 5 3. 37 1.13 H.8%9 3,32 a S I

1.84 Q.32 i 8.98 1.14 .89 @.39 a. SR

1.3 B.3v3 a 8.37 1,18 3,89 3, 37 a. 30373

1.38 9.9334 ) .37 1.15 .99 B.39 @ 8. 33

.99 @,935 9 .97 1.28 .83 8,748 a d.0d

1.32  1.986 ") .37 1.22 ij.90 8.21 .24 .35

1.34  1.817 a @, 3% 1.25 0.949 3.32 @, 24 A 395

{.26 1,825 A .37 1.26 .31 B.33 g, 5% S, 36

1.8 1.824 g 8,97 1,29 4.92 @, 33 B. 88 B37

2.89 1.848 5 B, 57 1.3 B.92 @,37 Q. 3z A, z7

2.82  1.85% @ a.97 1,34 0.33 3,25 a. 3= 1.8

2,94 1.870 5] 2,37 1,38 W, 949 g9, 2% g,33 .. 8

2.96 1.821 5] 8,97 1.38 .37 8,37 B, 35 0,2

2.83 1.993 a .37 1.42 .35 2,99 g, 2l 1,82

2.19  t.182 a 9.37 1.44 0.3 g, 3% g/, 32 1,84

2.12 1.113 3 g, 37 1,47 g7 1,94 @, 33 P.a4

2.14 1,125 @ B.%7 1,43 0. 93 1,82 @, 3% 1.41

2.1%  1.13% 5] 8,97 1,52 3,99 1.82 @A.3% 108

2.13 1.145 %] B. 97 1.54 {.989 1,04 a,3% Lol

2.29 1.157 %] .33 1.57 1. 81 1.86 AL 95 Lo19

2.22 1.1e3 3] .97 1.59 .82 1.895 a3 a1

|
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, RUN NO. FS-B 2  RUN DATE & mAv 1976  PRESSURE RATID

TIME MRCH THRUST 4. FA F3-FA Fii.-FA FE-FH FT-FA P3.FH
V.24 B.842 v} 9.%8 0,33 9,23 0, 38 2,9 B.37
24 9B.642 5| 9.97¢ 8.98 .97 g3,93 B, 37 3,97
1.28 B.682 8 3.97 9.98 .38 8,98 @, 37 a9, %7
1.30 2.873 g8 9.37 9.97 8,97 9.9¢e Q.39 a.95
1.32 9.883 5] B.98 8.98 3,97 @.93 8.9 8. 96
1.34 ©0.56%4 5] V.97 9.98 §.97 g.98 8. 26 3,36
1.36 ©.795 1%} 9.97 9.98 0.97 8,98 A, 26 8. a7
1.38 ®@.71s 5} 9.27 9.93 0,98 B.93 a, 2% B, 3¢
1.48 9.72¢& 8 9.97 .93 3,97 9.98 g, 3¢ 0,497
1.42 @.737 9 9.93 B.37 .97 3,98 8, 3 d. 26
1.44 L Td7 @ 9.7 8,92 8,97 5,93 B, 3 a, 26
1.46 B, 752 5} 3.37 9.92 0.97 ¥.9% o T A, 26
1.48 H.7e3 5} a.97 9.97 64,97 3,33 g.3% 3.2
1.8 8.77¢ 5] B.95 8,97 §.97 g, 932 g.3% a, 26
1.52 @.73a a g. 37 8,97 0,97 9,93 9,35 0,25
1.54 .39 A a.9& 0,97 H.238 9,92 0, 3% a. %9
1.5 8.2:11 5] 8,95 He97 .28 g.32 Q.54 g.ES i
1.9 3,823 5| A.37 B.37 1,36 9.9 a3, 44 q. 3 i
1.9 9,334 a a.2e @.37 1,36 B,.93 8, 34 ST
1.82 9.544 5} B.95 9.9 .35 g < [ A. 74
1.54 2,254 5| B.39 J.35 0,95 £, 8 8.3 3,34
1.58 ©.8895 a B.95 8,35 0,95 .98 AR5 9,34 ;
1.5 a.3v6 5! a. 74 a.95 1,94 8,93 B, 32 B,92
1.73 9,237 5] 8,94 8,935 H,94 9.98 a,9: 5 = 1)
1.72 9,993 a g.74 8,939 i, 94 B.92 A, 2d g, 22
1.74 @,98%3 5] B33 8,35 1,93 8,92 8, 3d (R
1,78 @a.219 a B3.92 8.95 3,93 8.38 ., om B, 39
N 0,929 %} B.23 .95 B,z 9,33 %) I
1.38 w,241 5 B.92 0.3%5 9,93 B.95 5} 5
1.32  8.3%2 5 B.22 a, 94 0,93 8,92 5] R
1.34 8.9e2 5| d.23 s T &, 34 g.9:2 @ a, 90
1.36 a.273 a 9.23 9.26 1, 94 B, 3 ", 2% B, a8 .
1.8 @.9334 5] B.33 T 1,94 B.28 B.31 A, 35
1.3 a,2235 % 8.74 B,97 B, 3% w. 93 8,59 G,91
1.%2 1.94986 5] 9.5 8,37 8,95 8.33 Q.38 a.92
1.34 1.817 a 2,93 8,33 B, 95 9. 98 (5 =TS g, 32
1.96 1.82% 9 g.%6 Q.29 8§.97 B, 93 A, 91 B33
1.98 1.834 5} B.37 1.08 .28 9.98 0,3 9,33
2.80 1.846 %) 3. 27 1.381 (3, 953 F.33 B.52 a.24
2.22 1.84352 (%} 1.08 1.92 1" B.3% 8,33 a, 3%
2.84 1,978 5] .89 1.83 R b B.378 3,34 A, €
2.9 1.621 5] g.98 a.98 .82 B.98 8,37 9,37
2,38 1.893 5] 1.82 1.65 .. B4 3.3 a. 9 @, 59
2.18° t.182 g 1.04 1.98 .94 9,22 9,37 g, 99
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3.96 1.5% 22RS3 1.83 3.49 498 1.32 1.22 B
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2,95 1.. 182
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2,892 1.327 149
2.54 1.348 153
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2.92 1.371 181
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2.64  1.483 29
2,656 1.413 214
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3.806 1.5%% 229
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3.24 1.639%9 22l
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RUN NO. FS5-B 2  RUN DRTE &% MAY 1975 PRESSURE RATID

TIME MACH  THRUST FLPR  PLLPA FS.PR FZ PR FIPR 22 f4
32 1.643 2610 1,88 3.4 .39 3.91 B, 3 3,94
3.36 1.643 2985 1,8 > .45 .37 3.89 8. 53 3. 9%
3.48 1. 571 1,85 3.45 .34 B.8% @. 3% 5,93
3.44 1. 571 8. %5 3.45 .28 @, 90 9,57 3. 95
3.43 1.83 S71 BT 2.45 .25 3.8% 9. 35 @33
3.52 1.8 571 9. %< 3.41 S22 9. 3% 5. 34 5. 93
3.56 1.€ S71 8. 34 3.39 1B 8,59 8,35 3. 34
3.58 1.8 571 AR 3.35 13 2,39 9. 34 3,92
3.64 1.8 ST 2,33 3,32 .3 i B 3.3
3.83 1.5 ST1 Q.93 3,31 .. 94 3 B, 3. %3
3.72 1.5 ST1 7.2 3,27 .91 3 a. 3.9z
3.7 1.5 571 G. %4 3.25 .33 ? ., .5
3.30 1.9 571 2. 29 2,25 . 94 a. @ B3
3.84 1.5 571 8. 37 3,013 1,93 3 9. SNE
3.8 1.5 571 B33 3,19 i, 30 A a 3,31
3.92 1.5 ST 8,37 3,13 i1, 35 9 3.3
3.36 1.5 571 1,55 .19 ., 99 EE 3. 30
4098 1.5 571 1.1z 3.29 i, 92 CIEE 3,13
4.84 1.5 ST1 1,13 3.44 .93 : B34 3.5
4012 1.4 ST1 1,25 3.45 .95 a3 B3 B3
4016 1% ST 1,27 3.45 L 13 9.9 B8 3.3d
4,20 1.4 ST1 1.28 3.45 .28 1.2 BL9G T 3%
4,034 1,48 ST1 t. 29 3,45 . 38 1.2 B33 G50
4,33 1.4 71 1,23 3,45 .34 1.3 1,18 SNEE
4.32 1.4 571 1.3 3.45 36 1.3 1,25 D
I 1.4 571 1,28 3,45 .35 1.3 1.5 L.
48 1.4 ST1 1. 36 3.44 V35 1.3 L. 3 t.2g
4044 1.4, 571 1,22 3.45 .35 1.3 1,38 L. ZE
4.43 1.4 571 1,28 3,041 .35 1.3 1,3 tLil
4.52 1.4 571 1.3 3. 48 3T 1.3 L.33 O
4.56 1.3 ST1 1. 3433 36 1.3 1.34 Lo
4,68 1.3 571 1.28 2.35 35 1.3 R Paid
4,84 1.383 571 1,27 3,33 .35 1.3 1.3 1,38
4,68 1.27% 571 1.28 3.30 .36 1,2 1,34 3T
4.72 1,368 571 1.25 3.27 .35 1.3 1. 34 1.37
4.76 1,349 571 1,28 3.23 .34 1.3 1,32 1,25
4.26 1,353 571 1.25 3.13 34 1.3 1. 137
4.34 1,348 571 1,25 3.14 .34 1,38 L. 157
4.33  1.333 571 1,2 3,12 .33 1,34 1.3z 1,37
4.32  1.33 571 1,24 3.63 32 (.35 1,31 foam
4.95 1,324 571 1.2z 3.94 .31 133 1,28 L
5.9 1.315 571 1,21 .08 .39 1,32 1.2 LT
5.24 1,399 571 1,21 2.3 .23 1,31 1,23 L3
5.98 1,308 571 1,21 2.93 .28 1.2 1,28 1,35
S.12 1.3% 571 1,17 2. 3 27 1,36 Oy Lo
S.15 1,38 571 1,13 2,87 ar 1,23 1.é5 S
5.0 1,283 571 to1g 2.53 .25 1,27 .24 o

$.24 1.2 571 118 2.73 .25 1.27 1.23

$.28 1.2 571 to17 276 .24 1,38 1.3z

5.32 1.2 5T1 117 2,72 .23 1,25 1.3t
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APPENDIX B

Run No. 5F-B3
Run D-te 20 May 1976
Configuration: 6 inch diameter body
Angle of attack = 0
No fins
Motor Firing: 1.48 to 2.48 seconds
Remarks:
Aim of this run was to obtain data at transonic speeds by firing the

motor as the sled travesed the Mach No. range from 0.85 to 1.36 with
coefficient of thrust varied from 35 to 80.
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RUM HO. F5-B 3 RUN DRTE 23 MAY 1375 - PRESSURE RATILV

-~ TIME MACH  THRUST P1-PA P11 PR PS/PR  F2/PA  P3.FR  F4.PA
-
448 @773 14205 2.35 1.18 Q.95 g.97 9.92. 8.3
@ 0.751 14477 g.36 1.18 .95 .96 9,353 Q.58
1.55 0 802 12693 1.6 1,11 180 1.01 @, 35 1.5
1.54 0.a814 18821 118 1,19 .85 1.a7 1. @0 1,82
1.56 ©0.336 19201 113 1,11 ar {.05 1,90 1.
1.58 ©0.337 18397 1,15 1,13 @2 1,98 1. 99 faz
1.68 ©.3349 18506 118 1,14 .@9 1487 1,51 1oz
1.62 0.360  9rel 118 1,15 .03 1.7 1.0z 1.2
1.64 ©0.871 9374 116 1.18 a9 1,07 1.82 1,92
1.66 ©.333 9200 118 1,17 .23 1,07 1,82 1.0z
1.63 0.334 9320 1.13 1.15 19 1.87 1,92 {92
1,70 B.996  10@1¢ {.1a 1.20 11 1,88 1.1 1,32
1.72 9.917 18712 1,13 1.20 [ J11 1.8 e Loz
1.7 8.92% 11879 114 1,20 (12 1,09 e Qa2
1.75 9.943 13143 L 1.2 13 1.1@ L %
1,78 ©.,351 12519 1,23 1,25 (1132 1.18 {84 ot
1.30 ©.363 12812 \. 23 1,28 1S 111 Loas Can
.32 B.974 13302 1.4 1,23 16 113 1,85 Llas
1.34 5.925 14140 1. 3s 1,39 17 1,14 e 1. 3s
1.86 9,997 14718 Loz 1,31 S18 1.14 1. a7 1. ae
1,32 1.06% 15336 1.6 L34 13 118 1L R
1,99 1.221 15848 1 zE 1,38 .28 117 11 Lge
1,92 1.833 16239 173 1,33 .22 1,15 111 Caa
1.94 1.935 16729 1,38 {49 .24 1,26 11z L as
1,96 1.857 17203 1,33 142 L26 1,22 113 R
2.99 1.932 17425 1,38 {46 .23 1.17 {1 et
A2 1,835 17534 1,33 1,43 .39 1,37 {.1% 1S
34 1.193 18035 1.3 1.49 .32 1,23 1,24 T
2.86 1.120 18513 1,329 1.52 .33 123 1021 e
2.83 1.131 13877 1,30 1.53 .34 3.16 cE e o
2.19 1.142 19857 1,43 1,58 138 1,34 i,z ez
2.12 1,153 19362 1,45 1,82 .38 1,36 {27 N
2.14 1.163  196%€ 1.45 1.62 .33 1.37 1,29 Y H
2.15 1.175 19834 1,50 1.65 {.a2 {33 130 D
2.13 1.133 8 1,53 1.65 .45 1,42 1,32 1. e
2.20 1.201 19645 1,52 1.3 1,45 1.45 T L
32 1.314 19612 {.E5 1.9 {.43 Ik Cle=
2.24 1.227 12308 1,57 1.2 1.s0 1,43 1,42 1
2.26 1.23% 139123 1,55 1,78 1.5@ 143 1,43 1 ie
2.33 1.252 19123 {.57 1,68 {.51 1,43 {48 S
2,36 1.26% 19593 158 172 }.52 1,51 138 g
2.32 1.278 19177 1,53 3. 85 1,52 1,51 1,42 A
2.34 1.290 18862 {1,523 1.76 1.52 {.52 143 1.4l
2.36 1.201 13883 182 1.79 .54 1,54 1.5 a3
2.33 1.312 18165 1,50 1.79 .55 1,54 {52 ot
1.24 B8.653 17839 o 1,74 K 1,55 {183 145
2.42 1.335 17752 1,63 1,54 57 1,57 1,54 aE
2.44 1.235 17556 1.0 1,28 .56 1,56 {.54 1=
2.46 1.357 17945 1,82 1,34 .58 1.5 1.%a epgers
2.43 1.383 13356 1,68 1.30 k.S 1,80 1,57 1,50

\.
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RUN NO. FS-B 3 FUNM DATE 423 MAY 1976 FRESSURE RHINL

-
=)
B
X
-

0]
-n
o

TIME MACH THRUST P4.FA P3. PR Pli-PH FP5/PH

+.43 @.779 142405 .95 B.93? .96 g.98 .37 9,395

S8 @a.r7%1 14477 a.38 .77 0. %6 B, 33 B, 32 Q, 37
1.52 w@.802 12693 1.80 1.09 .99 9.3% g, 22 1.67
1.5¢ 0.314 19821 1.082 8,97 0n.61 9,235 A, 2 FE £
1.5 9.335 18281 1.91 1.00 0,99 8.37 B.3e 1.87
1.3 9.837 19397 1.82 8,39 1.92 9,93 A, 37 1,83
1.69 9.349 1950 1.82 1.88 . .98 8. 72 g, 37 1.29
1.62 0.8:8 3791 1.82 1.00 .. 80 A, 93 8. 3% 1. as
1.64 8,871 9374 1.82 a.39 .o 9.93 9. 3¢ 1.14
1.%6 9.823 228 1.432 8,99 ' . 88 Q3,93 B.93 1.18
1.88 9.8%4 3326 1.92 8.99 .99 9,93 3,33 1.10
1.79  9.99y 199195 1.82 8.99 §.80 A,99 A, t.td
1.72 8.317 18712 1.82 3,99 3,33 H,23 3. 1.12
1.74  @,9:% 116783 1.82 3,28 .99 9,33 A, s 1.t
1,76 9,344 12149 1.33 3,39 .39 8,28 g, 37 .12
1.73 B.3%1 12519 1.3 B, 99 1.048 g, 92 AL RE .14
1,30 13,953 12812 1.92 8,39 15 B.33 B.3E 115
.3z @.a04 13382 1. as 9. 9% [ . o 9. % B, a5 PRt
1.34  9,9:% 14148 1.04 1.99 .89 3,33 o I 117
1.38 8,937 14716 1.489 8,39 .. 09 B3 g, 3s 1.3
1.53 1,049 15338 1.87 1,91 " s 3,932 B, AT Lezn
1.9%9 1,821 15842 1.487 1,21 - B,32 3. 32 1Lit
1.%3 1,833 1m232 1.3 1.8z a2 W, 92 a3z L2l
1.9 1,245 1n72a 1.9%9 1.83 B4 B,92 .32 1,24
1.9 1.Q57 1rTaes 1.13 1.04 .35 B, 9 g, ar -y
.99 1.832 17425 1.172 1.12S -h B, 32 8,53 .23
2,92 1.825% 17534 1.1%5 1.87 .83 W, 3% S P o1

T E S I W 139325 1.1e 1.687 R 3,39 a, 3z tI
2,95 1.1:28 13513 1.17 1.82 . B9 3,33 B, 3T B
2.%5 1.1:1 13877 1.42 1,368 11 1.31 I I 3,35
2.18 1.1s82 19957 1.: {.11 W12 3, 9% @, 3" LeIv
2,18 1.15% 12282 1. 1.13 13 g, 923 B3y P
d.19 1.1=24 19858 1. 1.13 1B A, L= .4
2.15 1.179% 13384 1. 1.14 W17 B,93 W, As Lasd
2.13 t.138 1. 1.1€ e 13 B,99 A, 33 M
2.28 1.291 13645 1 1,17 .29 Q.33 A, 3 1.5E
2.22 1,214 13512 1 1.2 e 22 3,39 B,%s O
2.24  1.2%7 132393 1. 1.22 .24 1,06 i, 3 V.52
2.26 1.2 13123 1.: 1.23 .29 3,99 B, 3 1.
2.28 1. 19123 1 1.24 .. 25 @, 3 1054
2.9 1. 19583 1 1.27 W27 .88 B, 33 1. 568
2.32 1.0 1 W 1.3% 1.27 29 B, 93 a, 3T L. 56
2.39 1. 13882 1.41 1.38 L .31 A, 3 B, 33 1.53
2.36 1. 12833 1.473 1.31 <33 1.44 g, 32 e
2.32 1. {81£5 1.45 1,33 | .35 1,064 9,23 1.1
1.24 9, 17333 1.4% 1, 3¢ 37 1.98 B3 [
2.42 1. {77az 1.4% 1.26 .32 1.81 (I N
2.44 1. 1755 1.54 1.38 .39 1.98 oA .82
2.46 1.: 17045 4.68 1,38 .39 1 .99 w33 CLnd
2.483 1. 133%¢ 1.56 1.38 43 1.08 G, 3 1,55
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FUN NO. FS5-B 3 RUN DRTE 33 MAY 1978 PRESSURE RATIO

J TIME H  THRUST

o
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mn
XI

PL1-PR  FS5-PR  F2-P
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53 398 1.682 1.59 1.92 1.57 1.95% .45
38 S i) 1.41 1.62 1.51 1,37 1.42 .32
<. 59 L4293 A 1.22 1.64 1.43 1.38 1.37 . 36
2.62 L4395 5] 1.27 1.€8 1.42 1.34 1.33 .31
2.85 TS 5] 1.28 1.7 1.37 1.34 1.28 L2V
2.638 474 5] 1.2% 1.63 1.34 1.32 1.27 .29
2.71 L 32T 5] 1.27 1.67 1.33 1:33 1.27 .13
2.74 LEO1 5] 1.2¢6 1.89 8,973 1,2 1.22 . aa
2.77 .51 5] 1.25 1.64 1.25 1.18 1.11 .14
2.59 .S5za A 1.25 1.9% .2 1.83 .85 .38
2.33 . S48 5] .22 1.37 .1 1.99 1.88 37T
2.588 L5352 A 1.17 1.42 .l 8,91 n, 34 33
2.9 SES A 1.04 1.41 .9 0,38 A, an LB
2,30 S o 1.83 1.41 .3 H,.33 Q.57 .
Z.3 Soe %] 9,3 1.44 .9 .37 g.73 .39
z.49 Rl A R3S 1,48 .3 B, 23 1.9 .59
3.9 05 e 1.3 1.49 .3 1.249 1.18 .1z
J.e £1s a 3.9 1.5 .3 5 =] .3z L3
>, w24 S 1.33 3 5] a . 3a
3. : 1. . 3 A, .
1. a .
1 3 .
1 2 .
1 )
1 -

By R s (|
U TR 1 g VO ]

o L
- x e .
O N
.
U et E R Y R
[oOR W I

)

v
<
X

SN L e

SRL vl

]

o

DN O Y

o for = J P T i = ) O ey T G S LN 0T e OO fa ~ ] COaXy CRCA fa fa e DD T es T s 0T

2

4
1
i
1
1
5]
Els]
1
1
1
1
5]
(5}

L1
e
.
LAl

BT

g

e L,

oo
)

e L0 s e PG O G0 60 G G G0 6 03 63 o0 F €2 S oF Al D

ML R T I  L B Sl S

U ot A R R WU U
e« s o &
0

i B U W SRl R Y

[ A I A IR X

Foor 07 w00 QO O

-
=

Ty e fo S0 00 O e

.
(xRS BT B 2N SN VS

PR

R R IR IR W LN

R TR

—
[aCROU  }

b pek bt pa ek h ek e jt et pb b ek ek ke et et
- . a a s - =

ok

DA AR A
® ® = a 2 = a2 ® s = &
« s e & =

.
OO T e G T e S

ST DT e

O O et et el

ISRT FEW R 3

e e S e e el = e e e Ul o o N S S R I I o RO I I IO O S I DI TR a e e S S ey =
- . w
&)

b b s ba b s b et b b ek bk b b bt bk b pb b pb Gk ph ph b ek fb bt bk b bt ek b b b ok pd ok b b bs b pb b b P b et bt b e
.
.t e b e b et A A b e e s s b e 0 e = (D O O TS O T O S0 T O 0T O OS5 UT s e

O S U0 0D w0 E G0 Fa T~ S0 ol O 000 40 00 O 00 R e OO0 Qo 0D fa 02 Q00 00 = D00 200 00 00 0 G50 Gl oD D= o0 O

el e e el e e e e il ol = = S P o B W I b MY I )
. .

D PN N IO I IV IO I I L L Y SN O SN SN SN SR S S U
D S A e e e IR (7 N LA ST RO R PR R SO O { S IO W

Pt ok e b ph b bt b bk ek ok h b ek et h
a s - -

2
g
;
!
4
1

— = = = O
— e e [0
Dow 3 SW IO = e P

| (X wx]
P Fo e e
—_ s s

-
X

39

T e T T eemem Y g




RUN NO. FS5-B 3 RUN DATE 197 PRESSURE FRTIWQ

0L
¥
=2
I

TIME MRCH THRUST FC. FH cT PB-PH Pl-PH F11. FA FS - FA
T 83 1,395 a -1.73 a.08 B.97 1.€2 1.5% 1.58

S5 1.412 5] -1.78 g.90 1.04 1.41 1.52 1.51
2.5%  1.429 5] -1.73 v.80 8,97 1.29 1.24 1.48
2.82  1.4495 5] -1.73 3.80 1.01 1.27 1.6 1.42
2.55 1.481 a -1.73 8.8 7,93 1.22 1.67 1.27
2.63 1.474 5] -1.75 (5 IS 8.92 L.25 1.83 1.2
2.0l 1.427 3] -1.78 4a.00 8,95 1.: 1.57 1.32
.74 1.501 (5] -1.72 8,89 11008 1.26 1.5%2 B, 99
2.77 1.918 5] -1.753 8.9 H,98 1.25 1.54 1.25
.20 1.534 5] -1.78 8,839 1.88 1.25 1.55% 1.23
2033 1,546 ] -1.73 2.849 1,85 1.22 1.37 1.1%2
.m0 1,552 5] -1.7% 3,80 1.87 1,17 1.42 1.11
. 1,828 5] -1.73 B, R0 1.04 1.84 1.41 1.03
2. 1,%es 5] -1.7% 8,00 1.94 1.83 1.41 0,99
2,35 1.55e a -1.7% 5,00 5. 94 8,37 .34 B, 98
. 1,954 5] -1.7& &, 89 a,9:a B3z 1,49 d,873
ERSD NS Y% T a -1.7% 0,00 8,35 1.34 1.4% TN
EAT S S 5] -1.7% a, 00 8,93z @, 31 1.9 0,59
ATtz 2] -1.72 9,89 1.39 8,31 1.4% B.
EIND U S B R e ) -1.7% 0. 89 H.25 8,31 1.55 g,
EAD ST W e a -1.7% a,aa a.3%8 H.31 1.5% 0,
R N Rt 5] -1.7% 9,80 3,885 8,30 L.2Z g,
.10 10543 5] -1.7% B, a0 8,384 7,98 1.685 a.
.22 1.85H 5] -1.7% B, 8a B.31 A, 31 L.ET % P
3 1,851 5] -1.75 3. a0 A,84 B.91 1.7 0,30
k! . 1.847 A -1.7% .94 a4, 91 a9
- 1.827 A -1.78 g, a8 B.71 R, 39

1./00 5} -1.7% g, ea 3,29 0,3
S.mE 1,971 3 -1.78 TS g, 3 1.03
. 1.54: 5] -1.72 2,09 B 1,83
.32 1,513 a -1.7% a, 80 ) 1.24
.04 1,455 8] -1.7% 3,30 5} g, 3%
4,15 1,453 a -1.78 .04 5} 1.32%
4.25  1.4:% A 1.75 (5 I ) 1 1,33
.40 1,412 i 9.8 1.2 1o
4.52 1,329 a ] s 15 1.3 1.2%
.54 1,385 2] 2 7. 39 1.3 1.28
4.7 1,342 5} b 9,89 1,35 S 1.28
.33 1,322 g -1.7& 15 s 1Y 1.24 1,32
S.md 1,30l 5 -1.7% B.009 1.32 1,30
S.12 .28 5] -1.75 0. as 1.32a 1.27
.24 1L 2ECZ a -1.7¢8 8. a9 1.29 1.2
S.IE 1.243 5] -1.7& 0, a0 1.25 1.24
S.42 0 1L22% ] -1.7% B, 89 1,24 1.23
S.o8 1, zov %) -i.75 8,09 1,22 e 28
.72 1,170 a -1.75 3,89 1.1% t.1ls
.28 L1774 it -1.72 0.0a 1.17 1.13
S.*e L.l 5 -1.73 #.3a 1.14 1.1%
cLRE .14z i) -1.7¢8 B, 89 1.32 1.2
5.2 10123 5 -1, 7 9.39 1.12 1.12
r'd
\
40
—— I ]

- - " T AR VN




-~ = KUN NU. Fr2-B KUN DHTE 99 MHY

—
vl
-1
[

FRESSURE RATIOQ

TIME IMARCH THRUST P4 PR F3-FA Fi9-PA P&/PH F7-FPH F8-FA
2.53 1.3% a 1.48 1.28 1.37 1.91 8.39 1.57

€& 1.412 %) 1.32 1.209 1.28 1.99 Q.93 1.34
2 53 1.429 %] 1.3€ 1.12 1.2¢6 1.81 2.937 1.33
2.82 1.445 3] 1.31 9.93 1.13 1.91 1.39 1.33
2.6% 1.481 5| 1.2V 9.2 0.93 1.91 3.33 1,32
2.63 1.474 5] 1.2% 8.39 8.949 1.81 Q.33 1.32
2.71  1.4:7 ) 1.12 B.E9 08.88 1,91 89,32 1.33
2.7¢4 1.501 ] 1.08 9,31 9.8%2 1.91 B, 32 1.36
2.77 1.518 ) 1.14 Q.32 0.99 1.081 0,32 1.25
2.59 1.938 5] B.33 8,32 1.14 1.01 B.39 1.28
2.33 1.944 5] B8.37 g.32 .39 1.81 1.08 1.:
2.8 1.5%2 a R.23 @, 33 8.8 1.01 1.9 1.1
2.5%  1.%e5 a 5] g, 34 Q.92 g, 33 ] 1
=15 T WY =1 g g 8,34 B.22 1.91 1.08 1
2,95 1.%28 0 5} 8.39 .91 L.21 B,39 i
2,93 1,994 3 9.33 3.96 8.32 1,81 1,848 i, 38
I SR Q4 [ 5] 1.12 1.83 0,34 &, 33 a, e 1.22
3.4 1.615 g B.37 098 B.92 1.91 1,898 -
A I e 5] B, 33 3,37 1.8 1,82 1.91 B.35
ol 1.ez 3 A3 a,93 3,37 1.92 1.41 9.32
.13 1,639 3 8,32 .93 B3.%4 1.82 1.91 a,31
Tole 1.4 a g.31 8,33 3,34 1.82 1.a1 @, 32
T.19 0 1,848 5] B3z o, o, 34 1.82 1.4a1 a, 9
.22 1.859 5] B, 32 A, 93 8,95 1.893 1.az 8,39
.29 1.e51 ] B33 1.89 .35 1.82 1.7 a,539
332 1.647 5] 1.04 ’
2. 1.BZT o] 1.84
’ 1.808 5] 1.089
e 1.571 A 1.99
308 1.541 5] 1.9
3032 1,513 g 1.6%5
4,84  1.435 1] 8,97
4,15 1.45% 3 1.%4
4,28 1.432% 5] 1.482
4,48 1,412 5] 1.42
4,52 1.33%9 9 1.38
4,864 1,365 5] 1.35
4,78 1.342 5] 1,38
4,88 1.322 i) 1.25
S.aa 1,361 a 1.232
.12 1.231 5] 1.29
S.54 1,288 B 1.1%9
5,36 1.243 5] 1.13
S.458 1.,22% 5] 1.17
S.58  1.287 a 1.1%5
.72 1.1378 %] 1.12
s.24 1,174 5] {.12
S.e8 0 1,158 3 1.av7
E.B5 0 1.143 %] 1.22
.28 1,128 g 1.8%
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RUN NO. FS-B 3 RUN DATE 9 MAY 1976 PRESSURE RATIO

‘n

n
»
T

TIME H THRUST FC-PR CT, P8 PH P1-PH FLLFA

=
xI
o

28 1.120 2 -1.73 B.98 1.11 1.12
..33 1t1.1@8 %] -1.72 3.00 1.8% 1.99
6.50 1.93% 5] -1.7%2 a.00 1.16 1.18
6.62 1.831 0 -1.7¢ 3,80 1.87 s 11
6.74 1,868 2 -1.78 Q.00 1.94 1.85
6.36 1.8%¢ ] -1.78 .09 1.84 1.604
5,98 1.842 a -1.78 Q.09 1.82 1.084
?.18 1.9Q3Z 5] -1.73 9v.009 1.12 1014
7.22 1.821 5] -1.73 8.10 1.9¢ i.92
T.34 1.099 5] -1.78 3.90 Q.38 G, 92
T.48 BT Q -1.78 @.099 8,93 a4, 99
7.53 @a.327 a -1.73 .98 B, 3 g, 33
7.78 a,977 a -1.73& 3,89 8,3 3,95
7.3 B0 5] -1.7% 9.99 7,94 d. 26
T34 35 3 -1.72 a,99 8,33 &, 35
3.0¢ R 5] -1.72 3,89 B,32 A58
5.12 LT 5] -1.752 g, 90 3,22 a4, S
8.39 azd ] -1.73 A, 849 B, 31 0,23
3.42 9.32¢ 3 -1.73 a,aa 2,31 A,32
8.54 3.312 5] -1.72 8,89 @, 30 3,41
8.658 9,204 ] -1.73 8,88 2,3 a9, 31
3.72 @,33%8 5] -1.738 g.588 B.31 4, 32
S.98 9a.3:3% 5} -1.7%8 i, 948 .31 b Il
Q.92 83.331 ] -1.782 .89 a, 32 a,94
S.14 B.374 5} -1.75 o, 90 9,33 B,3g
9.26 9,887 a -1.7% 0,39 Q.32 3034
(T3 8,380 A -1.78 g, 80 a,32 5,28
44 9.357 ] -1.72 5,09 g,3z a.3%
9.59 9.353 & -1.7& 3,20 a2z T
9,82 A.847 %] -1.78 A, 30 Q.93 a, 9
9.7 0,341 o] -1.7%8 0,89 8,9z &, 37
9.36 aA.334 %] -1.78 R, 080 B,32 a, 97
.93 @227 5] -1.78 W, a8 B, a7 A, %5
18.19 #9.321 5] -1.783 3,98 a,37 a,35
18.22 8.215 a -1.7& A,08 B, 34 a, 33
19.24 9B.218 %] ~1.73 .39 B.34 2.7
19.45 5,334 ] -1.78 0,008 9,54 o, 37
18.52 ©.73z 5] -1.783 a,99 A, 95 a, w7
18.79 ®©,732 B -1.72 .89 8,35 o, 92
18.32 A, 7=7 5] -1.73 .98 8,35 &,33
18.94 9.7=1 %] -1.78 B89 3,39 a, 3%
11.96 a.77¢ 7] ~1.73 5,08 8,34 g, 33
11.13 B3.779 5] -1.73 Q.89 g,3% a, =29
11.39 4.7eS 5] -1.7¢ q,09 .29 g3
11.32 3,754 5] -1.7%8 0,00 8,45 a.1a
11.32 9.7x54 a -1.72 5,89 B.as
11.33 0.784 5] ~1.78 9,29 8,85
11.33% 8,763 %] -1.73 a.a9 8,35
11.35 a.7&z 7 -1.73 2,40 - 8,95
11.36 B.782 5] -1.73 Q.39 s et
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RUN NO. FS5-B 3

TIME
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6.62
6.74
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7.19
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PL1-PR

-8.13
-8.13
-8.13
-B.13
-8.13
-8.13
-8.13
-9.13
-3.13
-2.13
-9.13
-4.13
-3.13

-8.13

)
[un]

-
SN AN ]

)
"t A

-3,13
-3 . 1:'
-8.13
-3.13
-8.13
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8.7
3.7 -3.13
6.5 -3.13
[ ~3.173
4.7 -3,13
.3 -9,13
.2 -R.13
§.a7 -3.13
B. %4 -3.13
9. 74 -3.13
D.34 -3.13
3,35 -3.13
B.35 -9.13
8.3% -3.13
§.39 -3.132
8.24 -9.13
B.3% ~3.13
9,939 ~A.13
T -5.13
-0.13
B ~3.13
C ~-A.13
- _“-ll:':
- "‘:1-13
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PRESSURE RATIO

FS-PR

.12
.Bg
.10
. D€
.95
Ia4
. D4
14
.82

§.33

0,99

033

i, 95

i, 95

.95

.94

. 94

B, 33

.92

i, 31

.91

i, 92

.32

. 34

i, 34

0. 94

i, 35

0,35

H. 36

i, 96

.97

.37

4,35

i, 95

.92

.37

.97

.97

i, 92

9,99

B.92

i, 99
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1.85
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1.91
.99
8,93
B.97
3,33
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1.41 1.
1.98 9.
g.29 4,
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~ TIME

/

~ 6.26
7~ 28
K17
6.62
6.74
6.86
6.98
7.10
7.22
7.34
7.45
7.58
’7.70
7.32
7. 34
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%) 8.34

5] B.av
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IV. APPENDIX C
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APPENDIX C

Run No. S5F-B4
Run Date: 11 Jun 76
Configuration: 6.0 diameter body o
Angle of attack: O
No fins
Motor Firing: 4.14 to 5.12 seconds
Remarks:
Propulsion staged so sled could be sustained at M_= 1.2 in order
to reduce varying Mach number effect on test results and allow only thrust

variation to influence surface pressures. Mach number variation held at
+0.02 during firing which yielded CT variation of 25 to 61l.
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A &4

- RUN NQ. FS-B 4 RUN DATE 2%JUNE 137Ve PRESSURE RHTLU

s X}
[¥x]
AR
n
I

TIME MACH THRUST P3-FA P3-FPR P1i-FR

-
¥y
.b
I

F7 FH

2.00 @.884 a .96 Q.98 3. 05 n.,0% 3.05 a, 38
T34 8.3817 8 Q.85 B.37 1,95 3,83 Q.88 g,38
-.48 8,834 a .38 3. 96 0.96 8,35 0,45 g, 9e
2.12 ©.952 5} Q.36 9. 95 3. %6 @, 94 Q.99 B, 99
2.16 ©.863 5] 9.235 9,38 0.9% A, 94 A.a7 ga.34
2.20 1,833 5] .23 0,295 .34 3.3z 0.3z .37
2.24 9,333 5] .73 d.24 0,34 Ay 31 a.71 a.%1
2.23 9.91S 3] B.33 9.94 3,93 B39 g0, 0,3
2.32 8,335 a a.33 3.94 .93 B.3% a. B, 30
2.36 8.957 5] 0.%32 3.33 i, 94 2.39 a. S,23
2.49 9,975 5] .74 9,93 3,94 8,39 a. a, 1
2.44 @.332 %] 9. 34 B, 28 .34 Q.29 a, s 0,31
2.432 1.958 B 0.2 0,97 0,35 a.91 §, e 0,3z
2.52 1.937 5] g 0,99 1,97 B,92 3,95 o, 3%
2.5¢ 1,849 3] 8.7 1.88 1,93 B33 g, 32 G, A4
2.8 1.9%94 5] 1.38 1.82 L. a1 &, 25 3.323 a4, 38
2.64 1.872 a 1.82 1.94 L83 @,.%8 @a,3:2 G, an
2.63 1.832 5] 1.8% 1.06 I a,.33 q, %% o
2.72 1.9%% a 1.89 1.87 L85 @, 99 s T lLol
2.7 1.113 5| 1.4av t.89 L. 88 1,81 B, a7 1,93
2.89 1.1E7 5] 1.93 1.18 L. 23 .42 /,Es NS
2.24 1.148 o] 1.1 1.12 L. 18 1.84 1,03 LAd
2.8 1.1%548 5} 1.12 1.14 I 1,8% 1.0 {3
2.32 1.1549 5} 1.1z 1.15 Le12 1.98 1.1z LA
2.% 1.177 i 1.14 1.17 .18 1,83 1,01 1.
3.89 1.131 & .18 1.18 W18 1,82 1.0z i1
3.84  1.19% % 1.15 1.13 16 1.14 1,89 i
B8 .24 9 1.1% 1.28 S - 1.1 1,38 s
L. 12 1218 5] 1.19 1.22 L 1.2 1.0 14
3.1 1.217 %) 1.268 1.28 21 1,13 1,07 , L4
3.20 1.2324 5} 1.21 1.24 22 1.14 1.0 S
3.24 t.238 K] 1.228 1.3 L. 23 1.14 1,03 1.i7T
3.23 1.233 Y] 1.21 1.29 .23 1.1¢% 1.0= !
3.36 1.2:8 5] 1.24 1.27 L. 2B 1,12 1,500 1ea”
3.48 1.2%08 5] 1.22 1.27 L. 26 1.17 1.1 T
3.44 1.2389 g} 1.24 1.2%8 L. 2B 1.17 1,11 it
3.4 1.238 x] 1.2% 1.25 .25 1.17 1,13 1,13
3.52 t.z238 3] 1.2% 1.23 .27 1.12 R 1,13
3.5¢ 1.229 o] 1.29 1.23 ¢ 25 t. 13 1,012 .13
3.8 1.239 5} 1.2 t.2¢ el 1.17 1,12 M-
3.54 1.239 o] 1.22 1,85 26 1,17 1,17 AT
3.68 1.22« 2] 1.24 1.282 .25 1.17 1.1z Lk
3.72 t.2z9 5] 1.24 1,28 .26 1,17 1.l 1017
3,76 1.228 5] 1.249 1. 27 .25 1.17 1.14 HINE
3.38 1.2:@ 2 1.22 1.26 2 1.17 1,14 1,47
3.84 1.239 %] 1.22 1.27 .25 1.17 1.14 (a7
3.83 t.229 5] 1.22 1.2% .24 1,18 1,14 1.7
3.92 1.229 o {.22 1.29 .23 1.18 1.1 [
3.96 1.214 5] 1.22 1.25 .24 t.18 1.14 1.1%
4,98 1.219 9 1.22 1.26 .24 1.18 1.14 1.:7
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l RUH MO, FS-B ¢ RUN DATE 33JUME 137c PRESSURE RATIOD
|

TIME MRARCH THRUST FC-PA cT PB/PR F1sPA = Pl1-FA PSS FH

18832 28.59 4.54

‘9 . . .14
~ LB . 38543 g8 93 . .14
4.13 . 2655 .25 L. 94 . 1%
4.2 . 3567 12 .37 . E30
4,22 a9 B4 K

3.499 =1
&8 el
20 T
=5 99

18éee
18895
11541

(VR VN SV SV RV CVN QVE (1)
- - .

- et s e e e e
O WSO AT s I I U UK W)

V]
—
-
[V
@
(9]
&

2 -

200~ 00 00 00 T - ) Fd 0 D

R N Ll el oI S e N e e S el e
« » P .

1 1.8 2

1 1.4 2

1 1.2 z

1 1.4 2

1 1.4 2
1 1214 2. L
1 1.4 2 S0
1 1.4 2 43
1 1.4 2 48
4.32 1.21#8 12425 52 .53 1.4 2 .48
4,34 1.219 12973 ar LD 1.549 2 41
4.3 1.219 13434 Z 18 T 1.51 2 4z
4.28 1.2149 138321 ; ' .31 L34 1.43 2 4z
4.49 1.214a 14297 134,37 54 .95 1.58 2 3
4,42 1.219 14822 187.268 34 .55 1.4% 2 4%
4.44 1,214 15871 118.5% S7 W97 1.44 2 44
4,46 1.Z219 113,34 T4 .53 1.51 K L34
4.42 t.218 116,18 L35 -1 1.52 2 4
4,50 1.2!94 119, a8 .59 1 1.52 2 15
4.52 1.219 515 121.77 T3 ..ER 1.52 z TS
4.54 1.214 5 124,28 £3 .52 1.549 2 1,23
4.5 {.21% 20 126,32 43 -1 1.51 2 Lae
4,93 1.214 [rasd 121.1% e 25 .53 1.52 2 LT
4.58 1.214 13432 135.2% 41 .52 1.582 23 LoaT
4.22 1.219 18933 13 = ST E .58 1.52 2.3 Laav
.84 1.219 19434 142,32 .15 .54 1.52 2.3 tosT
e 1.214 19823¢% 145,58 TS2.83 ST 1.53 2038 1,ar
LeB3 1,218 0064 147,12 SZ.ES .98 1.54 S 3% 1035
4.78 1.210 2at1v 147,356 s2.82 L 53 1.52 2.ac I
4.72 1.219 937 39,43 53,493 -1 1.54 2.0 1048
4,7 1.218 .33 5,92 .58 1.5% 2. 1T
4.7 1.21a 156,59 Se. 85 1] 1.54 ] 1,49
4.73 1.219 188,46 R .53 1.35 2,448 YS!
4.85 1.21¢4 163.42 "ER.49 .53 1.54 2.5 1.3%
4,22 1.214 185,26 - 532,51 .57 1.54 R 143
$.34 {.216 188,73 ,RE, 41 L. 582 1.88 e 35 1,51
4.35 1.219 ! 1783, 1.5 .58 1.5 203 1,82
4.33 1.211 35¢ 17 61,68 .54 1.5% 2,47 1.%1¢
4,99 t,.Z212 2 17 . £1.59 .5 1.95 2,47 1.8z
4.32 1.213 23941 172,39 S1.41 D3 1.5% 2,45 P
4,94 1.Z214 23747 174,20 £1.76 -1 1.58 2,43 LS
4.9 1.21% 238283 1vS.23 £2.23 .+ 99 1.5& CE 1,52
4,983 1.218 22958 178, 52 2,29 L. 51 1.55 Z.54a .51
5.980 t.217 23959 1TSS w3 c2.28 B2 1.52 Zo43 1.52
.82 1.212 23ar 178,29 o1.08 .53 1.5% 2,48 LIS
S.84 1,219 Z390e 175, 28 TE1, 39 .52 {.%56 JE ) 1.72
5.9 1.213 23978 178,57 | £1.38 .52 157 2052 1.82
S5.93 1.229 2492 tTeE. 1 362.63 .50 1.5% 2051 .91
S5.19 1.2:z9 24169 177,29 LRI, 42 .53 1.55 2.5 1,52
S.12 1.229 23333 176,90 81.37 Y.59 1.59 2.5 L.52
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m
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PIL/RR  FH/FF

-n
oI

TIME MRCH THRUST P1-F

p ¢ .20 10ses 1,89 2.13 A. 14 1.18 1,18 1,22
.16 1,210 3853 1,739 2.18 Lo 14 1.1€ 1.11 1.21
4,13 1.219 2655 1.22 2.17 1.1 1.18 1,13 1.22
4,28 1.218 9567 1.47 2.13 3.32 1.29 1.22 1.24
.22 t1.2189 2913 1,46 2.17 .32 1.34 1,29 1.25
.24 1.210  loses 1.4%8 2.22 1.39 1. 25 1.24 1.25
4.26 1.219 18895 {.4¢ 2.22 1.48 1.3 1.°7 1.25
4.28 1.218 11561 1.43 2.22 1040 1.35 1. 28 1.25
4.33 1,219 12855 1.4% 2.25 1.44 1.24 1.2 1.24
4.32 1.218 12435 1,48 2.25 2.40 1.3 1. 1,27
4,34 1,219 12978 1.50 2.27 T4l 1.3% 1. 1,25
$.36 1,218 13409 1.51 2.26 1.4z 1.37 i, 1.25
4.323 1,210 13821 1.4% 2,27 L. 42 1.37 1. 1L IS
.48 1.210 14297 1,56 2,29 1,42 1.38 1. )
4.42 1.219 14822 (.45 2.28 .43 1.38 1. 1.25
4.449 1,219 19971 1.4% 2,29 L34 1,39 1. 1.6
4.45 1,218 155193 1,51 2,31 EE 1.32% 1 L. o6
4.43 1.213 15839 1.52 2.32 .44 1.23 1.2% 1,28
4.59 1.219 18222 1.52 2.21 .45 1.41 1,33 LL2E
4.2 1.2189 15599 1,52 2,28 L4 1.42 1,32 1LET
4,54 1,218 L7022 1.5 2.3 .45 1.41 1. 34 1.7
$4.56 1.21a 17394 1.51 2.35 . 4E 1.42 1,34 s
4.52 (.218 17824 1.52 2.38 .47 1.43 1.35 1,28
4.58 1.210 L3432 L S2 2,33 .47 1.43 1.3% 1,323
4.62 1.21a 13939 1.5% 2,98 .47 1.43 1,34 1,23
4.54 1.219 19424 1,52 2,38 4T 1.4 1,326 1.23
" LER 1,214 19835 1.53 2.38 .43 1.44 1.37 LI
P - T SRRl pAE4 1.54 S Y] .43 1-.45 1,33 1.31
4.79  1.210 a1’ 1033 2.49 e 1.468 1,48 !
4.72 1.219 @372 1.54 2,49 .42 1.4 1,29 1.31
$.74 1.21a 29917 1.55 2.39 .58 1.47 1.41 T
4.75 1.219 21247 1.54 2,39 .49 1.47 1.41 i
4.73 1,218 2187S 1.55 2. 46 L. 5@ 1,46 1,38 1.
.39 1.219 22279 1.54 2.42 .43 1.47 1.4 i,
4,32 1,219  II6EE 1.54 2.42 L 1,45 1,45 1,35
4,984 1,210 I8 1,55 2,44 .51 1.4% 1,45 1,35
4.36 1.21a  232SS 1.9% 2.43 .52 1.58 1.44 1,36
4,23 1,211 23591 1.55 2.47 .51 1.54d 1,35 1,38
4,93 1.212 23519 1.55 2,47 .52 1.43 1,46 1,37
4,32 1.213 235081 1.55 2.45 .52 1,50 1,37 1,39
4.94 1,214 23747 1.5% 2.49 .S1 t. 56 1,45 1
4,96 1,215  :383% 1.%6 2,44 .52 1.58 1.4¢ 1
4.93 1,215 22395H 1.5 2.58 .51 1.568 1.47 !
5,80 1,217 233954 1,93 2.43 .52 1.51 1,47 1
S.22 1.21= 23897 1.9% 2.43 LSe 1.50 1.47 1
S.94  1.213 2398 1.5¢ 2,43 52 1.51 1,27 1,39
5.9 1,213 23978 1.57 2.52 .52 1.51 1.47 .48
5,03 1,229 24829 1,55 2.51 .51 1,58 1.47 1,39
5.19  1.220 24169 1.5% 2.54 .52 1.58 1.47 1.4
S.12 1.2Zp 23993 1.95 2.51 +.52 1.51 1.4 1,38
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TIME MACH THRUST

-~ 41,2180 1388% 1.22 1.25 4.23 1,15 1.14 1.15
~ SJi5 1.210 2353 1.21 1.24 23 1.15 1.14 1.17
4.13 1.219 2555 1.22 1,24 L.23 1.15 1.14 1,34
4.28 1.219 a5e7 1.34 1.25 i.24 1.17 1.14 1.3
4,22 1.218 399 1.2% 1.23 .22 1.24 1.14 1.2%
4.24 1.214 19628 1.25 1.24 .24 1,23 1.1% 1,408
4.2 1.214 19839 1.25 1.2 3.24 1,25 1.1% 1.499
4.23 1.214 11551 1,25 1.24 S22 1.22 1.1% 1.41
4.3 1.214 12855 1,24 1.23 .23 1.29 1.15 1.489
4,32 1.Z14 12425 1,23 1.23 W22 1,24 1.1% 1.3l
4.33 1.219 129758 1.25 .24 J.23 1,32 1.15 1.42
3. 1.219 1324809 1.25 1.23 .22 1,24 1.5 1,452
4.3 1.&14 1382 1.35 1.23 22 1.3¢ 1,18 1,32
4.40  1.214 14297 1.29 1.23 L23 1,37 1. 1% 1.44
4,42 L.Z218 14522 1.28 1.23 L2 1,35 1.1 1.44
4,44 1.214 15871 1,25 1.23 .23 1,39 1,12 Y
3.95 1,210 15513 1,28 1.23 .22 1,44 1.14 1,45
4.343 1,214 15335 1,28 1.23 .23 1.41 1,168 LLsr
4,58 1.214 18222 1.8 1.24 .23 1.42 1.1 1.4¢%
4,52 1.2149 155889 1.27 1.23 .23 1.44 LLLT 1,48
4.54  1.214 17922 1,27 1.23 2z 1,44 1,17 1,98
4.5 1.210 17304 1,33 1.24 1,44 1,17 1,47
4.55 1.214a 17354 1,22 1.23 1,45 1.17 14T
4,58 1.Z21a jPa2R 1.9 1.23 1,48 1,17 R =1
4,82 1.219 13335 1.22 1.23 1,45 1.17 P 3
4.84 1.214 1 1.9 1.23 1,47 1.17 1,44
LR 1.2 1 1.4 1, 1.4% 1,17 1,54
+.E3 1219 el 1.51 1, . .48 1,13 1,49
4,78 1,214 2 1. 31 1. . 1,48 1.17 P13
4,72 1.21% z 1.731 1, . 1,49 1.12 1,51
4.74  1.214A g 1,22 1. . 1,54 1.12 1,91
4.7 1,210 1. i.. L2 1.5@ 1,13 1.5
.75 1.21a t. 1.1 .25 1.58 1,13 1.8l
4.28 1.214 1.33 1.: .24 1.54a 1,12 1.52
4,32 1.219 1,35 1.: .28 1.5+ 1.15 1,52
4,33 1.213 1.35 1, .26 1.51 1,15 Ac)
4,36 1,214 1,36 1, el 1.52 1.1% 1,22
4,33 1.2t kX 1.8 1,2 Lav 1,52 1.1% 1.9
4,93 1,212 = 1,37 1,26 .27 1.5z2 1,14 1.5
4,32 1.21% £ 1,34 1,28 .27 1,83 1.1% 1.S%
3,934 1,314 2 1,38 1,26 .25 1.83 1.1% 1,54
4,36 1.215 2 1. 1,28 .23 1,54 1.17% 1,52
4,33 1.218 z 1. 1.25 .27 1,572 1.1% 1.52
S.a9 1.217 2 1,35 1,25 .25 1.54 1,240 1,54
S.82 1.21% 2 1. 53 1.25 ET 1,53 1.0 LL.E8
S.84 1,219 ey 1,34 1,285 .28 1,55 R 1,55
S.a8 1.219 = 1,46 1,27 1,54 1, 1% 1,54
S.a3 1.229 2 1,54 1,26 1.54 1, @ 1,35
5.18 1.229 2 1,44 1,28 1,54 1,248 1.54
5.12 1.2&9 2 1.8 1.25 1.54 1,24 1,54




RUH NO. F5-B 4 RUH DATE =9JUHE 1%7¢ PRESSURE RATIG

Fi. FA

m
I
©
[x]
n
I

P PA Fz/FA

m
I
o

'H  THRUST flsed PILC

5,13 1.220 a 1.57 2.5 3.53 1.51 1.42 1,28
‘5,26 1.21% ) 1.11 2.76 Lo 18 1.15 1.12 1.31
5.38 1,212 a 1.89 2.73 [.15 1.17 1.14 1 3
5.5 1.214 9 1,09 2.69 .15 1217 1.12 1oz
5,62 1.219 a 1.8% 2,654 .14 1.15 1.17 t.o1
5.74 1.209 8 -1.8% 2.68 J14 1.15 1.14 1.21
%.86 1.g02 o -1.88 2.56 .14 1,18 1.11 1.21
6.80 1.209 ) -1.88 2.52 .14 1,18 1.1a 1.29
§.18 1,153 a S 1.88 2.49 P13 1.15 1.3 i.20
6.22 1.1 A 1.a7 2.45 .13 1.14 1,99 1,13
5.34 1.132 a 1.67 2.41 W12 t.14 1.0z tLiE
&.36 1.17% fa 1,85 2.38 .12 1.1° 1.av 1.:3
5.5 1,168 5| 1, a4 2,34 .18 1.1z 1,38 1,17
g.78 1.184A 5] 1,24 2,29 .19 1.13 1.3 S
.32 1.149 &) 1.83 2.25 .93 1.14 1.a% 1Ll5
6.24 1.123 s] 1.8z 2.22 .97 1.43 1,42 1.9
T.s 1,119 5] 1.81 2.12 .35 1,42 1.3z Lz
T.18 0 1.108 5] 1,89 2.14 .23 1.8 1.3 L
7.390 1.95% a @, 33 2.1 LAz 1,085 A, 3 R
T.42 1.87S a A, 33 2,88 Y. 01 1.04 g, L
7.54 1,984 5] B, 9 2.86 1,33 1,83 @, 3% RS
7.85  1.85% @ 9,35 2,89 i, 93 1.8 @, 3% LLas
T.T3 0 1.944 ) 3. 34 1.98 1,37 1.94 7,54 PR
7.9 1.8:24 5 a,323 1.35 .97 &,99 [, 3z R

P T - PR B - Fe B a 8,33 t.32 .98 9, 3s @,az Lo
3.14  1.4:4 a &, 32 1.38 1,95 g, 57 §, 91 L a0
8,25 9,953 a 8,33 1.83 i, 94 a, 98 q,33 g, B
8.33 8,338 5] B, a3 1.25 W, 23 A, 98 A,33 G, as
8.59 3.977 a 9. 1.73 B,93 a3, 35 .57 BN
8.52 &.3T1 @ @, 33 1.78 i, a2 @, 33 A, ar &, aa
8.74 Q.358 a 9.35 1.785 i, 91 3,3z A, 2e &, 3%
3.85 9.343 8 = =T 1.73 0,91 3,33 a, 25 T
8.98 4.944 9 A, 25 1.72 4,24 B,31 @, 3c a, 25
2,18 9.338 5] A, 25 1.71 9,98 @91 a, 55 Q. %4
9,22 B.324 5] 3,34 1.89 0,89 A, 30 @, 33 g, 3%
3,34 A.918 3 g5 1.67 1,83 0,38 A.33 3,27
3.45 @.911 A = =T 1.68 0,33 9,31 a., oL
9,52 9.903 a 9,35 1.83 K. %4 @, 3z 3. o, a4
2,76 @A a 9,33 1.85 i1, 21 a [T &, 3d
9,32 @4 A 2,93 1.53 0.9 3,332 &, 36 A.95
9.94 @ A @.391 1.83 0,22 A,z 3, 3 3, 35
16.95 4 ] 8.31 1.82 n,92 @,33 A, 37 A, 35
18.15 4. 3 a,32 1.82 i,93 &, 24 A, 3,98
19.38  9.354 ] B, a2 1.82 0,34 @, 35 a. A6
18.42 0.35% a 3,32 1.68 i, 94 &, 95 a, T
18.54 9,358 ) .23 1.62 i1, 94 8,3% a. a, 3
19.86 9,245 5] @, 3% 1.59 0,94 @, 35 B3 a. 98
19.390  a,327 3 8,33 1.5% 1,94 3,35 @, 9a 9,a7
18.90 9,222 9 A, 3z 1.583 0,35 TS a, 33 q,37
11.82 ©.31%9 ) 9,34 1.53 0,95 A, 38 T a.0a7
T 11.14 8,315 2 9. %4 1.5% 1,95 A, 98 a, 71 Q.37
11,26 @519 ) 9,34 1.56 a, 96 B.S7 @, 31 a, a7
(:,1.38 4,396 9 8,35 1.55 i, 95 B, 37 a,31 a, 98

g . 56
. .




9TE PRESSIURE PRTIN —

RUN NO. FS5-B ¢  RUN DATE >=JUHE 1

3

F FE. FH

]
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m
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s

THRUST  PL FA 0T i PR

T
(9]
T

TIME

w o

-9a.12 3,089
-9.12 8,09
-g.12 B.20
-8.12 B.99 .
-8.12 g, 0a FIRT)
-8.12 9,08

. = s e »
g
£ N

5,14 1.239 %) 3.59 3,08 2,81 1.57 Z.96 1.53
5.3 1.219 3 -9.0% B, 99 Q.78 1211 2,76 1,16
5,38 1.212 ) -8.11 a. 00 2.7 .69 .73 1.15
5.5 1.219 Q -3.11 3.008 2,71 1.99 2,59 1.15
5,52 1.21@ ) -9.12 a.00 .65 1.09 2,54 1,14
.74 1.209 a ~3.12 3.00 6L 1.8% 2,58 1,14
5.%6 1.262 & -3, 11 a, e T 1,93 I, SE P14
€.89 1.208 a -3.12 3,08 .54 1,98 53 i
.18 1.1% a 9. 12 8,00 1S 1,93 T, an !
5,22 1,159 a -3, 12 3, 08 45 1.87 z,4% 1,1z
.34 1.132 ) -8, 12 B, 99 I 1,87 T e
.45 1.17S 5} -3, 12 G, 90 T35 1,98 e SLla
£.53 1.1%3 @ -9, 12 9,09 29 1,94 .is Y.
6.70 1.1c8 5! -3, iz d. 39 2 1,04 P e
5.22 1.14% 2 -9, 12 3,00 .22 1.92 EREL L
£.94 1,129 & -, 3 @, a8 1,19 1.92 z,2z L aT
T.A8 1,119 5 3.1 G, a8 15 1,91 0 1,0
T.12 0 1.188 & -9, 13 a8 1z 1. a6 I, .2 Lol
7.39  1.0E8 a —Q.LE A, ae A F, 2 2.1 LAz
7.42 1,975 a -9.12 @, a9 .85 &, 98 EPRsE: o
7.54  1.964 @ -3, 12 a, 08 roal a, I, a8 o, E%
T.E6  1.95% 3 3,12 3,99 L35 3, I, a0 =T
T2 1,944 5 -3, 12 a4, 99 .35 a. i, 3 JLET
F.9 1,938 3 -a.12 &, 09 L, 93 @, 1,%% 3,57
3432 1.421 5 -3.12 9, B8 .39 9., 1,52 o, A
g.14  1.914 @ -G, 12 9,90 l.s2 Q. 1,40 3. a5
3,25 0,958 g -3, 12 G, a0 TS g, 1,5 3, 34
3.32  4.988 & -3, 12 A, 89 .32 a, 1. 3% az
8.50 ©.977 a -R. 12 A, 289 L 20 B, 58 1,79 &, 8%
8.2 ©.371 ) -3.12 3. a9 =T 3,23 1. TE @, 32
8.74 Q.30 5} -3.12 Q.98 LT3 @, 28 1,7 SR
8,25 @, 343 3 -3, 1z 3,00 LTE B, S8 1.73 (.S
8.22 a.343 & -3, 12 SPG) .TE g, 25 T SIS
9.19 9,336 9 -9.12 9.9 .74 A, 35 1.71 4, 26
9,22 0,34 & -0.12 a, a9 72 T B.ad 153 .85
9,34 @.318 @ -9.12 3,99 T2 §.94 1,67 @,
9,45 0,311 & -3.12 &, A .7a B, 38 1,55 3, B
9,55 @.3@3 @ -3.12 3, aa .63 @, 28 1,67 a, 30
3,79 4. 5 -3.12 a, a3 .53 8, 98 1.e5 &, a1
Q,32 A a -3.12 o, 89 .57 3, 98 1,5 3.3z
9.94 d,33 a 3,1z 8, 0 LEE 0,1 1.5 SLaz
19,88 0.5 -A. 12 &, a5 LES B, 91 1. SR
13,12 @.8 -5.12 &, a0 L 54 B,32 1. SN
19.36 9.3 -3, 12 4,00 .7a §,92 1. J.ad
19,42 0.3 -3.12 3,90 3 9,92 1. @, 34
19.54 9. -p.12 G, 99 ) B.9 1, a, 34
19,68 R -3.12 a,a9 3 1 .24
1 4
1 =
t
1
1
1

S e e s P30 e (AT 0T )
Ty 0Ty 0300 PYRTTN O NN SR LN BUNDON SRR

O 0 I g w0 = e S 1 e e
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-

RUN NO. FS-BE 4 RUN DRATE 29JUME 19376 PRESSURE RRTIO

TIME MACH  THRUST P4. PR FO.PA  PLO/PA P&/PA P7/FA

D
(o]
~

Fl

TR .22 a 1.3 . 26 1-3% 1.55 1.z248 .3
J s.28 .219 5] 1.31 .25 <. 33 1.3¢9 21 o1
5.38 212 g 1.23 .25 .31 1.18 e .1
S5.59 .214 a 22 .25 . 29 1.1& . .1
5.82 219 3 21 .24 . 25 1:15 . .1
S5.74 . 209 Q .21 .24 .24 1.14 . .1
5.86 . 21 .23 .21 .14 . .1
6.00 . . 28 .23 : 1.14 . .1
.18 . .20 .22 1.14 . 1
.22 . .19 o2 . i

.3 . . .2 . !
<35 . . . i . i

st . . 1

o7 . 1

1

3

i

T RS RAYSI-J ST AR R A

[ WAV R o S e e e (Y
.
1T s b b e s B e e b e e b s )

N IO VI IO | I SN ) B SO IR PR O S T R RVl )

WD KD Bh et bt b bt bt bt s ek b b fh Gl ph s et s bbb
.« = .

VD T T b bt s b a bbb bt bt bk kA kb Bk e A b ph pd bk s pea

s s % 4 s s ® ¢ e aw

b D RN U Do SR O PR IO O ORI S N RS I I I RN K | o1l

1
t
1
1 1
1 1
2 1 1
292 5] 1 1
209 5} 1 1
6 123 ] 1 1
6 159 3 1.1 1 1.12
& 12z & 1.15 1.2 t.12
6 17s 8 1.13 1.28 t.12
5 L1683 ) 1.17 1.19 1.18 .
£.70 L1EB 5 t.18 1.13 1.11 . .
6.52 1.149 ) 1.15 1.16 1.9% . )
6.34 1,129 a 1.14 1.15 ? 1.88 . .
7.5 1.11% A 1.12 1.13 ] 1.88 . .
T.13 1,108 5] 1. 18 1.18 4 1.85 . i
.39 1,828 5] 1.@3 1.9% . 1.94 . &
T.42 1,475 5} 1.8 1.87 1.92 1.93 LG 5!
T.S4 1,854 5 1.88 1. 08 1.81 1.51 = 5
7.88 1,955 @ 1,85 t.a5 1,80 1.95 L3 o
T.T8  1.844 5] 1,04 1,93 A, 99 g, 37 . e
7.99 1,839 3 1.83 1,482 .38 q. 98 Q. E)
2.92 1.421 a 1.a1 1.91 f.97 Q.97 2,0 a3
W14 1,816 3 1.88 &, 39 0,97 9,37 3,95 0,
B.26 @, 39% 3 a.33% @, 99 0,36 @,95 @, 24 &,2%
8.33 8,336 & B, 33 @, 97 0,95 A.94 8,93 a4, 35
8.59 B,377 3 a. 37 T (.95 @93 3.5z a9
8.2 9.371 3 9.3 3,95 H.94 G, 32 A.31 032
8.74 @,3ER 5] 9,95 A.35 0,35 9,31 @.94 3,91
2.26 B,94% A 8,365 @.,35 H.95 @.91 §.33 d. 91
8.92 9,944 3 a.35 Q.94 1,35 d. 90 §.27 G,
9.19 @.935 o) a.94 Q,93 .95 @,33 Q.25 G,aa
9.22 9,924 3 9,93 a,22 4,35 #.55 a.37 A, 99
9.34 B.918 q 3,33 Q.92 (.95 8,38 @57 9,33
9.45 @.311 5] A, 34 9.92 0,95 9,39 3. &7 A, 3
9.53 2,943 5] 9. %4 3,33 H.96 " @,39 A, 30 3,31
9.79  B.395 5) A, 34 9,93 9,97 a.9a A, 33 @.,32
9,32 9.334 3 .95 B.93 H.97 A, 91 SPRETS) 0.z
9.34 9.351 8 8.95 3,33 0,97 a.21 &35 q, 92
19.986 @.371 3 d.35 9,94 0,97 3,92 @,z d,33
19.13  9.355 A T &, 94 .97 3,92 Q.92 q.24
18.38 4,359 3 A. 96 Q.94 4,93 q. 34 G973 CRELY
18.42 @.855 @ 9. 96 §. %4 i, 93 g, 24 Q.32 ST
19.54 19.359 5 §.236 g, 94 0., 9% g, 94 .23 d, %4
19,66  @.345 3] Q.9 a, 34 0. 9% 9, 34 @, 9% a,3%
18.89 6.327 ] 8,57 A.34 1. 98 3,94 ., A B, =3
18.%9 9,329 ) 8. 97 8.35 0,93 Q.35 8.9 B3
11.92 9.319 ) 8.97 9.95 0.98 @.35 9. 94 Q.34

58
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APPENDIX D

Run No. 5F-BS
Rnu Date: 17 Jun 76
Configuration: « = -2°, No fins
Motor Firing: 2.24 to 3.28 seconds
Remarks:
Attempt to obtain Plume influence measurements with body at Angle

of Attack. Thrust coefficient variation from 27 to 35 were achieved
over a Mach number range of 1.17 to 1.60.
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RUN NO. FS-B S  RUM DRTE 17JUNE 1978 PRESSURE RRTIO

) TIME MACH  THRUST P4. PR P3PA P1B-PR  P&/PH
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4.72 1.349 8 1.28 2.89 1.328 £.35 1.27 1.38
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VI. APPENDIX E
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APPENDIX E

Run No. 5F-Bé6

Run Date: 28 Sep 76

Configureation: Angle of Attack: 0 No fins
Motor Firing: None
Remarks:

Run was made with no motor firing in order to evaluate surface
pressures influenced by non uniform flow conditions observed in previous
runs. Data obtained during accelerating and decellerating portions of

trajectory reveal hystersis in location of external generated flow
disturbances.
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3.85 1.59% y] 9. B.985 f, 38 1.28 1.48 1.19
3 1.47% %] 5] 0,29 3,373 1.39 1.53 1,27
4.95 1.4E63 5] . ST A, 34 1.34 1.5%9 1.29
4.13 1.447 5] 1. B.33 B3 1.3% 1.47 1.32
3.45 1,383 %) ‘. B.91 1.83 1.38 1.39 1.35
4.50 1.73%4 5] 1. 1.25 1.32 1.32 1.33 1.32
4.75 1.327 il 1. 1. 3¢ 1.3% 1.2% 1.23 1,29
4,28 1.3al a 1. 1.39 1.34 1.24 1.2 1,25
5.35 1.2V% 5] 1.32 1. 3¢ 1.32 1.22 1.21. 1.23
5,28 1.2%52 A 1.27 1.232 1.2% 1.1% 1.18 1.19
5,37 1.22% %] 1.25 1.29 1.8% 1,019 1.13 1.17
.58 1,248 5] 1.22 1,259 1,22 1.13 1.19 1.1%
5,55 1.t g 1,28 1.22 1.1%2 1.18 1,13 1.14
5,28 1,165 7 1.17 1.:28 1.19 P e 1.12 1.12
5,35 1.1l4&8 5] 1.16 1.1%2 1,14 1.1z 1.18 1,18
.19 1.127 s 1.13 1S 1.11 1.9z 1.av L.a3
6,25 1.18%9 A 1.11 1.1z 1,843 1.7 1.89 1,86
6,480 1,032 9 1.09 1.:8 1.87 [ b 1,492 1.83
5.95 1.47% a 1,82 1.03 1.,3% 135 1.449 1.82
S.7" l.aed 5! 1.A7 1,97 1,832 1.43% 0, 33 1.a1
5.3 1.4 5] 1.as 1.4% A 1L 2,33 3, 3%
.8 1. 2 1,03 1.84 a,ad N 0, e PEETS
7.15 1. %) 1.92 tod3 @, %3 a.3" ST B, av
7.28 1. 5l 1.81 1.81 g, 33 a3 0. =4 g, 9
7.5 4, a .3 1,29 a9 IR a, 3z a, 94
T.Ea A, a % 0,99 B, A8 3.9 9.3z 3,92
TLTS @ ] g.ut 1.99 a,34 N 3,30 3,31
ETE I 5] .36 a, 35 W, Az =1 .3 a, 91
s, i @ 5] 9. 34 a.39 @, a2l a, 0 T 3,89
3.z0 09 5 9,34 B3 A g, T 0,27 X]
2,35 u. 4] B, 32 a3 |, 39 aL 0. Iie 2
3,50 9. %) B2 pLaEz a - 0. 29 a
2,65 9, 3 A, 3l 0,22 (% 9,37 @, 3 5]
3.38 9, 5] 9,32 A, 33 g, 3 g, 08 g.58 %)
3.35 9. a g.22 0,33 g,379 o, 30 o.a27 o
.18 9, g 9,33 a.33 g, 93 D] B,a 0,98
2.2 9. A 3,33 8,73 a, 3 B, 91 (S 0,91
9,48 H. 5 a. 34 7,34 B, 39 B, RE G, 31 a, 92
3,55 4. ] a.74 0,24 3,38 a, 3z B, 31 A, 32
.78 8, 5] 9. 94 0,94 W, 31 B, 33 3.3 9,32
3,35 8,32 5] 0.9s n, 39 a,.21 a. 94 8.9z a, 93
18,89 9,219 ) 9.3% 9,39 a,31 a, 74 I I @, 23
19,15 9.21Z2 5] B.3% B, 3% B, 32 a,. 95 B33 g, 9d
19,33 8,385 £ B.3% 0,99 A, %2 @, 99 0.4 g, 94
1g,5n 9,725 %] 3.35 A.329 0,22 @,39 3,34 G, 35
(3,39 4a.781 1] LT 3,36 a, 92 A, 9 .34 a4, 99
11,19 &, 78l 5] B, 8,28 B33 @, 3 @.39 0,35
11.49 8,755 %] . d.95 3,93 a.768 .35 0,95
11.70 2,743 5] B. 3,30 g, 93 A, 3a .39 0,38
12,99 Q.39 ] 3. n,35 ],%3 g, 3 .35 n, 36
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APPENDIX F

Run No 5F-F1

Run Date: 3 May 77

Configuration: Angle of Attack: 0° No fins
Motor Firing: Time = 2.82 to 4.02 seconds
Remarks:

Post run examination of results prompted move of orifices 7 and 8
to location nearer base into area of greater plume influence.

=0 No. 7

Original Location: x/d
2.30 =0 No. 8

x/d

[
[
~
o
R=3

New Location: See Figure 4.
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VIII. APPENDIX G
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APPENDIX G

Run 5F-F2

Run Date: 6 May 77

Configuration: < = -2°. No fins
Motor Firing: None

Remarks:

Track side initator broke and failed to signa
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1 motor firing device.
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APPENDIX H
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APPENDIX H

Run 5F-F3

Run Date: 12 May 77

o)

Configuration: Angle of Attack = -2° No fins

Motor Firing: Time = 2.50 to 3.60 seconds
Remarks:

Duplication of Run F-3 with peak thrust coefficient of 24.5
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T+
T+

T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+
T+

TIME

2.710
2.720
2.730
2.740
2.730
2.760
2.770
2.78¢
2.790
2.890
2.810
2.820
2.830
2.840
2.850
2.860
2.870
2.880
2.8%0
2.900
2.910
2.920
2.930
2.9490
2.950
2.960
2.970
2.980
2.990
3.000
3.010
3.020
3.030
3.040
3.050
3.060
3.070
3.080
3.090
3.100
3.119
3.120
3.130
3. 140
3.159

CH 1t
MACH RUM

1.354
1.359
1.364
1.369
1.375
1.386
1.383
1.388
1.393
1.398
1.403
1.407
1.412
1.416
1.420
1.424
1.429
1.434
1.439
1.444
1.449
1.455
1.460
1.464
1.469
1.473
1.476
1.480
1.483
1.487
1,494
T 1.499
1.503
1.506
1.509
1.9511
1.514
1.516
1.519
1.521
1.524
1.526
1.529
1.531
1.534

CH 2
DYNAMIC

16.268
16.392
16.515
16.631
16.768
16.888
16.982
17.099
17.222
17.353
17.457
17.570
1?7686
17.804
17.895
17.994
18.113
18.253
18.373
18.513
18.633
18.777
18.919
19.022
19. 148
19.246
19.346
19.431
19.524
19.629
19 A2
19.952
20.034
20.118
20.199
20.273
20.342
20.407
20.473
20.339
20.603
20.671
20.737
20.803
20.869

CH 3
PS1/PA

1.528
1.543
1.558
1.569
1.577
1.584
1.589
1.593
1.593
1.594
1.391
1.588
1.583
1.578
1.570
1.562
1.351
1.537
1.528
1.518
1.5063
1.498
1.487
1.481
1.473
1.469
1.466
1.461
1.460
1.458
1.457
1.4593
1.453
1.4353
1.438
1.439
1.461
1.464
1.467
1.470
1.478
1.481
1.483
1.489
1.493

CH 4
PS2/PA

1.513
1.524
1.531
1.538
1.534
1.533
1.536
1.337
1.937
1.534
1.331
1.527
1.523
1.518
1.511
1.502
1.490
1.478
1.465
1.452
1.437
1.418
1.391
1.338
1.318
1.270
1.222
1.177
1.141
1.109
1.8
1.0601
1.0641
1.026
1.014
1.004
0.996
9.987
0.981
9.977
0.974
9.973
9.972
9.971
0.971

CH S
PS3/PA

.

1.567
1.851
1.512
1.474
1.463
1.481
1.494
1.482
1.461
't . 447
‘. 441
+. 430
1.415
1.396
1.367
1.324
1.257
1.177
1.102
1.041
9.99¢6
9.969
0.953
0.946
0.946
9.950
9.953
9.93%6
9.960
0.962
0.961
0.959
0.962
0.969
0.974
8.973
9.970
0.969
0.973
0.978
9.983
9.988
0.984
0.984
9.992

CH 6
P84/PA

1.520
1.498
1.459
1.422
1.393
1.367
1.328
1.264
1.185
1.111
1.055
1.014
9.979
0.956
0.948
0.953
0.957
0.956
0.954
0.956
0.957
9.963
9.969
0.973
0.974
0.975
0.978
0.982
9.989
0.992
0.989
0.987
9.990
0.997
1.002
1.002
0.997
9.994
0.997
1.003
1.012
1.017
1.014
1.012
1.018

CH 7
PSS/PA

1.397
1.343
1.267
1.181
1.089
1.010
9.966
9.933
0.950
9.948
0.948
0.960
9.950
0.950
0.951
0.935
0.960
6.961
0.962
8.961
0.964
0.971
0.976
0.978
0.981
0.985
0.989
0.992
0.996
0.998
0.997
9.996
0.999
1.005
1.008
1.008
1.008
1.004
1.007
1.613
1.021
1.024
1.020
1.0260
1.028

CH 8
PS6/PA

1.158
1.068
0.990
6.954
0.949
0.954
0.957
6.938
0.961
0.964
0.970
6.973
0.972
0.969
9.970
0.976
0.980
6.98!

0.980
0.980
0.982
0.988
9.996
1.001

1.003
1.007
1.010
1.014
1.619
1.019
1.017
1.616
1.017
1.623
1.028
1.030
1.623
1.0620
1.623
1.031
1.042
1.043
1.639
1.034
1.639

¢
CH 9
PS7/PA

1.613
1.608
1.59¢
1.581
1.573
1.574
1.582
1.583
1.576
1.560
1.533
1.546
1.534
1.521
1.506
1.495
1.477
1.455
1.443
1.438
1.428

1.403

1.367
1.326
1.276
1.214
1.143
1.080
1.036
1.009
6.992
0.980
9.970
9.964
9.961
0.961
0.963
0.969
0.977
6.983
0.989
0.993
9.989
0.984
0.993

CH10
PS8-/PA

1.621
1.614
1.601
1.591
1.586
1.589
1.598
1.594
1.876
1.561
1.560
1.557
1.541
1.822
1.568
1.498
1.481
1.458
1.448
1.449
1.446
1.431
1.411
1.391
1.363
1.326
1.279
1.239
1.219
1.224
1.247
1.28?7
1.240
1.218
1.204
1.223
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X. APPENDIX I




APPENDIX I
Run 5°5-Fé4

Run Date: 12 May 76

(o}

Configuration: Angle of Attack: 0 Fin Installed in "X" configuration,

Motor Firing Time: 2.57 to 3.45 seconds

Remarks:

To obtain higher thrust the motor was preheated prior to firing.
CT Variation was 22 to 30 while Mach number varied from 1.20 to 1.58.
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APPENDIX J
Run 5F-F5
Run Date: 13 May 77
Configuration: Angle of Attack = -2° Fins installed "X" Configuration

Motor Firing: Time 2.58 to 3.48 seconds
Remarks:

Motor preheated prior to Run to increase peak thrust. Maximum
coefficient of thrust was 29.
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Figure 1.
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7 in, diameter body
7 in, diameter body
7 in, diameter hody
7 in, diameter body
7 in, diameter body

6 in, diameter body

Photographs of Plume at Various Conditions
A, M=1.42, CT=20.8 Photograph
B. M=1.43, Cr=25.3 Photograph
C. M=1.41, Cy=20.7 Shadowgraph
D. M=1,42, CT=25.3 Shadowgraph
E. M=1.50, Cp=21.5 Shadowgraph
F. M=1.20, Cp=25 Upper Photo
Cr=62 Lower Photo
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